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Abstract 



PROBLEM TO BE SOLVED: To provide a lighting circuit capable of making a constant current flow through 
light emitting diodes and the value of the current correctly and easily. 

SOLUTION: A constant current circuit 2 is connected in series with a light emitting unit 3 consisting of light 
emitting diodes LED1 1 to LED1 n. The DC power is supplied from a converter circuit 1 to the series circuit of 
the light emitting unit 3 and the constant current circuit 2 while controlling its output voltage so that the voltage 
across terminals of the circuit 2 becomes constant. In constitution like this, a current i passing through the unit 
3 and the circuit 2 is held at a constant value by the current stabilizing action of the inside of the circuit 2. As a 
result, the current passing through the unit 3 is hardly affected by ripples of the output voltage of the circuit 1 
and ambient temperatures as compared with a case that a resistance R1 is used. 
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(57) [5*5] 

l/t, nvM-^ms&i^c,, «S-^[e]S&2CD^^m 
SSHIS§ 2 *a«-*- 2>mm i 2 ©f*|g|5©«M 

jt^T3>y?-^[p]ssicDm*sjEcD"j v7;i-pmmm. 
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[W*iJi] 4>&< £t> lo®^^*— K*6& 

mfemmmmvffiTffimjz #-5£ t & 5 £ ? a3#*E £ 

$OTb&#?>, Kf6^-5/ h i:IS^a;migJS§©ia?yil] 
^Sr^t-rs^TIeli^, 10 

tit^ 2 ® h v > vt. z t * mm-f % - 1 t -? 

[»*« 3 ] mtttmffi.®mz, 
mmftftj-- * h izm^mm^ntzm 3 © >^** 20 

zmmtrz, iffsRisi tia«bfc^TisiE&. 

©SaH^SE^ l&£m«[5]S§#^©At£fflS2££: 
CW5RIB5] mmoftftV^ K£tfiJiJg^bT& 30 

z (Dmmmi- iz&mw^&mmz ntzmmmnm 2 © 
h ^ > 3; * * i: ft *r 1- 5 ^«:M!3S& t , 
ffifevn KJ»J £:S6 2 © h 7 > * ©i£M>&©« 
JEftfMiU KF/f^©^ 2© h7 *©£SiStS§© 40 
fll? BaSJ±* s -^{c& « <fc 5 ffl*«BEft«l» b&# 

[#SHI!©PMBIfcSim§] 50 



^M2 0 0 1-2 1 5 9 1 3 
2 

[0 0 0 1] 
[0 0 0 2] 

[t£*©i$ffi] #B3fc^tf-K*jiMT;ac-&fcKK ^©$g 

*-K*«««uE»-r5«td*j«$*ifc^*riBi»© > «e 

*©-«oia»ia*wU&. H7C^-rEIttB:JetTOJ: 
d^fiKfcbtv^. 5^3— ^n-f ;i/L 1 ©-Sisfftgig 
#<&jSt (v IN ) cgagu ^3-^=K;i/L l©flfeSffi 

©*V-Kftn>7 r >itC 1 *^UT^> KCSMSS-T 
[0 0 0 3] ^-f ^>^b7>^^Ql©xv^ 

So S'jffliiHissD r 1 a$ €>(iKni8Mi«E a 1 (Dmtim 

tmmis, K^tf*i^EA l©2ofe5A*(PJl©-5* l © 
a 1 ©A;ttPJ!fc£S3S*EMV r „ f 5HT^ > K(C 
iit5. z:©^3— ^rj-f^L U x-r y^yifY v 

>yx^Qi, ^*-kdk 3>r>tci, mm 

HIE&D R 1 , WMmm^E A 1 *itfS*«E«V 

- * Cfctin Wt— ^liK 1 a* s «fie$^^TV^?,. ffl 
tgt©^*^ FLED 1 i~LEDi„ S^TitJiJ 

v 3 cffi^R 1 siejuctssiu -©ws^nt* 

^OL--/ h 3^ffiln;R 1 &n>yi— ^IhIKI afflnv^ 

>-9-C l£*fbT3£?lJtCg^-r5. ^bT, 

H 3 hffitrER l©SlM^ftMMti1i§§EA l©2og5 

A^«!l©o ^©^ 2 ©A2rtHfc«lfc*-3. 

[0004] ^±©<fca*^©iHi8S-ei±, x-r 
ff^(cf&bT^->, *7»fp*i»?)*u smft»fM-r 

ttJSCfeifcb&Wfx ^-a— 1 Ci^eSfiE^fS 
^b> A*SjEVnsri:^«EK:«t5«Efil©^v^ 

5J:^^-KD 1 ^bT3>f>1^C 1(C5SSS^ 
* s lStAb. 3>^>ltC l©ig^P5(3A±/«£EV IN j; 
S«^«E#fcH3i-r5o C©n>7 : >itC l©^fflm 
J±*sn 1 a©tB*«£Ei: btifi^M^ti 

fc«3fci=y N3i:«fitR ICttJ&SfiS. Z\tilz£t) 
&ytJ.-y h 3 CD«»^-f K L E D 1 1 ~L E D 
1 »C«SKi& t «E*U *ft*^t-KLED, i~LE 

[0005] cc-ei7©wm ^uttti^EA 1 



3 

(Dm i (Dxt}Mit&mmE.uy r,f^it^>F 

*«tt«JftR 1 &7>LT^> KKSSiaSftfci&fcfeo 
TVS. 3©fctol3 7©l]S&©:3 W*— ^ElS&l att, 
ffilrCR 1 ©JiS?Bg«fiEt*ip*EEV e f #«i£tgb< 

8J!HI*aMb;*-ti\ ^©tB^llffiT-ifcSr^^ltC 1© 

®nt, ffijftR i i R au (v„«^/ 

R 1 ) T'-Sfc^5. «3ti='f h 3{iffitfLR 1 SCiS?iJ 

ttRl*«JlS*»I R k*U<ft8. ;nti5, fS 
311= h 3 fcfltfiKf S&SSft^-f f - h* L E D x x ~ 
LED x xJ&SS^ic-tigifrSftSCItC&S. 
[0 0 0 6] J1*Q©J;5{C, »*y-f*-KC*«tft«E 

*?©WEtttl^[ai6©tt»& JffflE^&tS t, 3 
a©dl*m£ES^t Si^lCt SCt 

o Sc nflcDJBjfc jr>f f - K fejfiJUSBR bfefSJfey'f f - 
F5Ufcm*JKBU J8*i=f H3aftMtS. -ft 
&?>fcf, nxmffl©*3t^*— KftAWTf SBStt,, 
- y h 3 a CEPJOf ^^IffliMf-f f — K n 

a © «E©ffi«EEfti £ B S C t #T- § S „ 
[0 0 0 7] ft*, n«©«3t^-f f - K fclk9J8Efk b 

S. It, ^©^3fc^f-K5"Jtffitfi©^^, 
Hffcftlc itm 1 JIJB©S8#*W f- K5>J L E D i i~L 
ED x n t*£in;R 1 fc©»ttMt#=i>A*— *|5|»1 a© 
tUSttMSE A 1 ©^ 2 CDAJHBfcfiSttStiS d t fcfc 

[0 0 0 8] 

WW^bi5i:t5il] IB7CDjjMTiaSKtt, 3 

tfiRltK«fc»), W»&*/drc»#^-f:a--K©j£*«E 
B»&*£bT^3. tC3T, H7TI4, 3>/t- * 
0S&1 a#7W '>f>^l/^V-^«t^TO 
5. ^>f>^>yHfaV-^li, y'J-XU^ab- 
^Cit^THK©^^^*)©©, -£©7>i' — bVSy 
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B 7 ©EJKUttJSiftR 1 ©PaJiiiHcgiftSSJEC U » TVl/ 
#£b, gJ£©D b 3 £s?t*i 

5 fl«E iz & y y b 5 1 v > o Pp3® o fc. 
[0009] #5**^ f - K^?©^aft©jn* 

|qI«E©tt&oStjU ^M^JR^cDWItfiftottfeoS 
©fp-Cfcefc^S^gMHlciBf So c«Dfc», B8C^ 
f id^«BKt bT2&^ < Of5*y-f f- K*j&*r£* 
<t-5fcL£S-&, &M^*-KLED i i ~LE D 
m r,©Jl*fRl«£Efii©«5>ot{c: e t-r)'r, SSl*>?>!gm 
10 ©a$63te*W f - K5!l©5iJ«©JiS#iaiaE©-£fMfcfc: t» 

*§&fc£*>o§#£bs. e?&st, ss«££iai 

fcCaSSSf SCt{£^nJjt&t&»K 08*.«, JgJniRl~ 
Rm©#»Ktt£ra— fc8»£U fro, &&M<D96)>t4r 
4 f - H ©OSJUS tHtCUt, S» 1 Wir e. »m5U © 
g-SSft^-f f - KJ>J*«En5««ECD«ft±THI-K:f S 
dtttBHTSofe, 

[ooio] ciicin*., fflHSS©^b^t{C<t-pT 
ftty-ft-KLEDi i~LED mn ffl|II^(nlSffi© 
20 H«ftt5t, 7>f — bVt>y^7$lJ®Asa$nTV^V> 

* 1 JUBfiW©***^ *- K5U*a»f *««t«o« 
A s **©IS^fi^?.^bbTU^d, fttfflS3I*$o 
fco fCT-*ISili, SBSfe^-ff-PCSKSL-fcWffiS 

Sf S C t * s pTIB&A*rilli&*««f S £ t * il$ t b 

[0011] 

[BMftllftf Sfe»©^@] ±13PM<£«??*f Sfc» 
©#«BJJC«fc5^T®E&fcfc, '>J5:< t*> 

y #j£*rf s © c *#t*&f s jjwrisiec 

BII&Cia««* S«l&f S 3 dlKt SMClf S 

ifcft^atf So 

[0 0 12] C^T-HttftCtt, SSEMt, s^js^^e 

(D^mmmfrmynzmmztitcm i © b 5 >^x* t, 

J8*o.= y h{c-e©iS^* s i6J'J(c^$n, JB1© 
40 b7>i?^^©S"Jffl!^H-e©ffiiJfflIJB?As^?nfc* 
2© h7>^^ 4:C«toT«««£iIB**JSKf S. afe 

X*t, h*«En««aEK:jtetTM!S30h5 
>y^^O#ia«JB*»JflSif 5»ISi8«Si:C«toT^ 
««EI»**jaf S. rawt-^HBCtH^TH:, St 
^EliiS©4g™SJE$, Sm«KEI8S*«Bf^©«[©«j!t* 

JEfflfciSSrf Si^^figf S^ffltf So 
[0 0 13] 

so imHomHDMm < t * i ^©^*y^f f - k 
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bt> aBt**^^^ hfc^SS0g&©fi?iJllKt:*fb 
S(c« Sid m^mmS fflflP b&# & iS«E»* 

fc*i©h7>^^©=fe««t»*ifi5ijsa»u mi© 

b 5 > S?* * ©i««EB©-«l fcfPJfWflU^ fc 

t»3fcjj.= y H4:iWItt«-e3 Wt— b* 10 
t:©Ptftc»M1-5. i©«»»i:»l*SJ;tJ { »2©h9 
>y^^CJ;=>-C«««EI5IB*«lJER1-«%©fc-i-S. 3 

«*«Hi&©»«jaK:ifia-r s . 

[0014] MCDSOKCD^n-ett^ i3©h7>yx^ 
©±«*B&£:JSS.i:»*.3-= » b fcHBUttflrcn Wt- 

*©fl«»tt^fcsuifc«s©aiam8HS.u k&mh 

^©2o&SA;b#J©d^©ft l©A;fr^£i!ufBffiJfi© 20 
ft 3© h5>S>**ffl©— SBCS8R-T S„ KISiMSCD 
iff 2 © A£«fcJ:iia8BSifc©ft 3 © b ? > S^X* £: tt&fflS 

T£S«fc[H]S§&1?ijEi£1-Sfc©i:TSo rwHIIBC 
o^Tli^f y^^l^al/— *SffifliU a>;t— 

C St^fl! "J" S a 

[0 0 15] ££>{CS'Jffl^JE©BliT:&> nxmffl©^ 
*^-f *- K t*« nitoIWHU CtitioT 30 

»e»n&mffl©fs*y'f*-K5<j*afe5"jcE«u »3te 

b fc<DNC*itfl[£)IS 1 © b 7 >3>*4r©£ttXB£ft 
aiSIJSU ft l®h? fllfcttMl 
JB^PfcSfiStt-r*. ft l©b^W^;**©fM®JS„^SC*f 
U **^-f*— b*5iJi:|5llS©m®©ft2©b^>^ 
tKD^ti^tKDMWMT-ZtgWi-tZo i©*«E«4:ftl 
© h^>v J ^^ > mf@©ft 2© W^^tCfc-^T^ 

n*tittj&-rz>&yty'{ *— b*5utft2©b^>^^^ 40 
*v bjytft 2© b5>s?^^©iSjijiii&S3 wt 

-*®S&i:^> l*i:©ffflca£f«JC8a»-r*. 3>A- 

^HiESCtt^-r ^>yi/^ai/- *£{gfflu aw* 

[0 0 16] 

[*se*j] *«w©^s«rii»©*3WftS:ttx «Easftrt> 
jiH?ajs^<b* s ^ b-c fessiiSiSt©iasfii* s ^b b&<^ 

3c^K©ieS^*«.©?llEa#©i^ KfcWt 50 
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©M5i^*£* s iw?-s±T- i &g&mE *wmtz> t mm 

iz, Je©«£E©3c^bC«to-CB!*Wt:«SK©g?^bC 

s e«.**j©ifci&*® i: s ^ fc c & 

S. E!l(iC©**«#Jca^<^TIlK€:^bTVA 
So H 1 C**-j£UTIII»MU «»©^^-f*-b*LE 
D ! i~LED ! »*»fe«:afS3te-3-=v b 3(c^bt^ 
*8.ls!»2fc88fcU £©»3lfi3.:=.s»b3i:£««tlSI& 
2 ©BMS8&C*r bT3 W*-*EJE& 1 ©ffi;&Sg^ OU 
T^SMtS. b 3 &£««E[aB 2 ©%Rjft 

ftawv-*iam©aa»a*^FBfc«*iu 3> 
M-j'ISS 1 ©««^V c c >.«?GND £ 

€ft^ft»B{«Sj& (V IN ) fc^>KK:ga*U&« 
figfc&oTVASo 
[0 0 17] W±©£-5fcHl©jSt«T!i&t?tiU 5feT, 

n w*-* mm 1 4 s ^««S[5]8S 2 ©tf^nmEEjp-jec 

tt-JSfc&iK t»Jt^*-KLED ! i~LED 

«%[g]ES 2 Mit * is i &7£nm.®m 2 ©F*ia5©s 

»Se^bf^flifcJ:!)-^©tf[Cfia***iS. -fflfc»^ 
fti-y h 3*®jl^-SSMIis ffil/tR 1 £<£J8bfcl$ 

tit^-C3 w^— ^uss 1 ©tH^sjE©'; y^jv^mm 

fiK©:|g#£JI:i:A,i:§W-&V'> i fcffl£&S. 
[0018] 12 tt#S6W©j&*TEI»©ft 1 ©HJS^J© 
BBS^-efetK El©«fc§:&<t D*^bbfct)©T-fe 

>y^#Ql, ^t-KDl, 3>r>tCb 
R 1 , ^Mtiffi^E A 1 *J«tV»*«£E*V 

So W&.V>mt¥ ■<■*— KLED ! i ~ L E D x 
WtSfiKiU, f5M53.= y b 3 »*3.=y h 

3{C^S3K[5]K2 a£i£3*JK:&i$U c©iS5Ugj«S$*L 
tz%%^--v b 3fc^*MlH]m2 a&3>r^C 1 {c 
Mbt^JHSM-rS. fit, M^-'vb3^i 
SK0S&2 a©»«jaSx 3>n— ^0E&1 a©m*tftm 
SB^Fi: LtO»S«iSE A 1 ©ft 2 ©X*«CSS«-j- 

[0 0 19] dClT;S««tlHlB2 aJCOV^TttfilTOJ: 

1C S 1 ^btNPNlOh7>^^Q2©3l/^ 
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?hsje#:3 wt— *m& 1 a©tB±»S£E£: ltmj. 

-y F3t«amilK&2a©itMl&£tfc&£ft5- £ 
fc\ 3>A— ^igg&l a©D;#lcoVATttll7©lHlgSi: 

[0 0 2 0] alib7>^^Q2 i: Q 3 

tiZmffiififfilXZo Y7>iSX*Q 2i:Q3©*l^> F 10 
tcftbTS^JK©^*)©*:^. 3>M— #m 

SSI^^-FLEDu'vLEDmli^ F^> 

[ 0 0 2 1 ] m 3 £f£#3Pj3©,£*T[eIg&fflS§ 2 O^JE^J 20 
©ElSSllSrmbfeo H2iC^-T[E]i^T-(i. n{@±T©#g 
ft^tf- FLED ! i ~L E D i ^SriS^J^MU. £8 
^ F 3 Sr^fiELTV^fco CftC*fbT0 3©[5]g§ 
fttx nXmiOM^^-FLED! !~LED 

ffl^^*- F?iJ£a£?'JCK«U Wt*.- v F 3 a 
£flffi2bT^-5 = F 3 aC 

MfEtsfcS), Ei3©ii]i^T-{±, mmmm<^m^ (v 
^ q i ot.s h7>^^ i offl^-^c-ec^-^tf 

jg£S£ft;fcm{I© F^>i^# Q 1 1 ~Q 1 mtiot 
SSiiiE!I]£§2 bSfifj&bTV^o 

[0 0 2 2] ^b"?\ ^Jx.K^l^iJg©^^l'^--F 
?U (LED ! i~LEDm) (C(ihv>i'^^Q 1 1 

(LED 2 1 ~LED 2 n) Cfcfc h5->i^^^Q 1 2© 
iS^K^^-TSv 3*^-^1- 3 a 

©m^S^^^"-K?iJ©^n^nt:, lor3o^ 
mi5E!lISS2 bffl H5>^X^Q 1 1~Q lm©^S^SS 40 
&mmi-&o ^ffliatCLtM^t^-'V h 3 

C 1 t^iJC&M-r So 1 ^'JS©^^ *- F?'J 
(LED i i~LEDi„) i:h^>^^^Ql 1 ©± 

Hjgttt«ggE a i ©aj^msffi? t LxcDm 2 ©a*hp 01 

H7©H]ESi:[Hl-i:-r2.o 
[0 0 2 3] .T©£5&E]3©[HS&T-fciu ^S^tlHS&2 
b0h7>^^QlOth7>^7^Ql l~Qlm 50 
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q 1 1 ~q i m©^i«^fs(c{i* i/ > h ^ 

* K3 aft«J5fc*S*l:fr&*m©#»^>f*-K*J 
£ * * 1/ > F ^ 5 J; 5 $^K©]iO««EtfSK 

ft, tMy^-HLED, ^LEDn.nli^lS 

«8*^-f*— FLED x 1 ~LED mn ©I5 

[sj«Ett©« e. -3 * t «t o x m i *» *m©S»Jty -Y 

Kfll©*;* fa«EE©-&tHt DM^oTli^ 
[0 0 2 4] bj&»b*U>M7— ®l&fc£^TBu SB 
2© F^>^*©^3. y*®$t©tb*i:, 3b^*> 

T% EI3 4i©F5>:-;;^Q 1 0#gIl©F7>i';* 

h7>-^^Ql l~Qlm^i2©N7>y7^ 
Cffl^-rs. ZCDtz&b, &b7>^^Ql 1 ~Q 1 m 

©is^s&S3iji-rs^n^ti©«^©fatt, imKa<j 

Sttfc^. *©ilS*x SM^^-HLED, i~L 
^^^(3 1 0~Q lm2:3%ICS lomfeX.mX'. S 

[0025] tse*©iai&Tfi±, ^©tH±/SJEs -r 
c *i3a>6»m«D»«36^>f*-i»5usjfta-rs«aE 

W*-HED 1 1 ~LED mn Ol^[nI«E©t 

bn 3 ©lag&fii, m i a» e^mosaMfc^-r kju 

CgM^hfe h^>i^^^Q 1 1 ~Q lm©*l/> h ^ 
5 — K)#(r ioT iSjgW Jeff o c©fc» s 
«H»KOSE^bfcJ;-o"C««*^*- FLED x A ~ 
L E D m „©]II^(S]mJE«Jb^-fb bT *>> p-»1 >y 

5. 

[0 0 2 6] *4b\ H3CDS1BTJH:> ^@BH 
a07^-^»^«itt, ^*8IUs]fi&2b©«limH* 
EES:, *u> h $ ^-HetfS^ttcftfresaiJ-^u 

^ F?'J©^J«©JlS^(RlSJE©^ltfiSA s ^b bfc«-& 
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[0027] si 4 ctt**fl8©**rii»o!S 3 (ommm 

Dl, 3>r^Cl, MfliaftDRl, fgH*81f$E 

a i « .tvawtffsv r o f c «t & 3 ws— i 

bS:«J5Et-5o 12, M 7 ©3 >M-* Hft 1 a 10 

TJtt, g£Jg(I8E AlOfl ©A*J«tt»i|S«EE*V 

U 04©=iWt— *I§|»1 btfi, KMtitlSEAl 
©?S 1 ©A£{!l«:**P«J£igV ro ^* lt3>f> 

t*-c i fcy^tf-KD i©»»j»c8a«-rs. ^©fife© 

3W\*— *E]B&1 b©E]S&gi5^-tC^V^T{ill2, 6 ©3 
Wt— *[§]E§1 ai:[5j— -t-&So 
[0 0 2 8] tl©M^*-HLED x x ~L E D 

tc^«^[ais& 2 c zmmzmm ^©b^j 20 

fttlsnfcMii v b 3 ££ttftEI9& 2 c ^S^jl 
= * b 3#^> bdih&s $mv&i b 
©a>7=>-9-C 1 CWbT&aicgafcf 5. c;f, n 
WS— ^01S1 b©3>^>-9-C 1 ty-f b"D 1© 
gM^j&KPNPM© bT^i^^Q 4 fcQ 5©^ 5. y 
*SJ£«iU h7>->"X^Q 4 i:Q 5©#-<— *£tt3i 

^BBfeSfttU i©h5>y^Q4, Q 30 
543«tVmM®CS 2iC«t?)^SSKIlIS&2 cSfllJEjt'i- 

[0 0 2 9] C©H4©IsIK{i, ^SWt, 02©[hJE& 
<Df53tei= * b 3 i:^«MlE&2 aOiitl^tt 
SJ:3*fSbfc*»©Tfa»K ^©«llB&©I&fM±[I|2©[I] 
B&fcSSUbCftS. ^£bT, 04£4o^T*>, 

b 3 SiiiSf 5S«£©$^b«:^iiS@18&2 c©# 

£l]g&l b©7^f — K'tv**WtiU 5£S8fclSS&2 
c©Ji^fflSJE£#U> b 5. >3> 40 

E14©(aKT*{i, mft3--v b 3©— iS*sy^> Kt» 
»> |2|4CD[aBttia2 0ia»tJt^T»3tti=y h 3* 

iB«a»«±{c saa-r s±t? e a£ #S5^ t v% -5 m&-tfi$> 

So 

[0030] ^5 ci±**wo^iiiso» 4 (D-mmm 

(la, lb) li#Ef3'v;i 50 
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S©3>A— ^©^T'feofeo CltUC*fbT0 5©:3 

>^X^Q6©xv^JHMjS (Vi N ) ICSEM 
U ^®3l/?^Sf 3 -^3^1/L 2©— JHtSBR-T 

[0 0 3 1 ] ^-f \y^>^h5->:^;**Q 6©^— ^tt 
»llli^DR2K:S^-rSo fgJSPIS]S§DR2tt;*e>JCM 
^it*ig§EA2©ffi;/j{PJ|fcg^U llil^EA2© 
2oafeSA*^©d*>©^l©A*flSi:^'7>H©fflt: 
S*tESVx..,^it5. C©^-f y^>^b7 
>^^Q6, fs->73-f;H2, ^t-FD2, 
3>f>1tC2, $iJffl![a]g&DR2, ^Mtf*l§§EA2 43 
<fc^»ifiSEEi!S V r „fC);t)3 >M— * @S& lcSI 
fiK-TSo »3fca= -9 b 3 h£ttttllft2 a&dCTIC&iR 
U C©jt5UStt3ftfc*6*3- = v b 3 t^«^EIE& 2 

»3lfiJt»= f h 3 i:^S^iag§2 a©S?^SPH»*IS 
E A 2 © 2 ofe S A*(PJl© d *> ©^ 2 © A^tfJJC^-T 
So fSifcJ.^^ h 3 fc5£S^EH]S&2 a©«figttH 

2©|5lSSi:lRl-T-afeS„ 

[0 0 3 2] c©J:a^:1iJE!Ei:bfe^5©!ilS&J±, 3 > 
^-^EIK 1 c*s^JES©fc»s AMEVr 
^.-.^ b aftKUES-i-SSSJtt^Y^-KLED i i~LE 
D ! n ©H*|SlSJE©^H-fll<t !3 t>tt4j&»CJiBVv»£-C 

>^h7>-^^Q6 ^JPHE&D R 2*f> tDinigf 

h 7 > ^ Q 6 411 bfe Wl/Xttffli^^, 5^3 — 
^3-f;H2 h^^-— h'D 2 i:3>f>tC 2Cio 
T¥»U i««EK:*lfe-rs. C©B§, n>7 r >1tC2© 
«« ; ?IHIK:*bfc«E*3>^-^ilKl c©tti*^JEi: 

[0033] 02hH5 ©H1S&(±, ^ti-^tl^mMlHlSS 
2 atM^-y b 3©0m«fiE* s |B]--r-fei)fc«), ^ 
m^Elg&2a©I!j^i:#ffl*)|Blbt)©t*S. bfetfo 

i, El5©lll8st:43v^T^J^^•-^ b 3 zmMTzm 
m<D£fe<b&fenm®t& 2a©*i/>h?7 -iw^c «t 

oTffbtxSo ^llg&l c©7-f 

- WvfWmtii* ««M[elE&2 a©^?P^*E^* U 
> b $ 7— mS&WT-l'— '>3 >SJEW±©ftT-^Yb 

[0 0 3 4] i6 Ctt*»W©jS«ria»CD* 5 CDUffift 

©msssi^^bfe, H2<i>e.ia6o#ii»T?ttx 

0S&§*L'>b^7-[HlE&Sffifflb'r«fiKbT^fco - 
tl(C*fbTi3 5©IlSST-l±, ^MJfBSEA3Sffifflb 



(7) 
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if h 3£NPNM© h7>i?7>#Q 7©3 

U h^>^#Q7©^ y*£ffiin;RD£tf-b-t£ r 

So g|Mlg^EA3©2ofc§A;b$J©d*>©Sll© 

u m2<DA±ifflit&mm&mv *~ ~ * 2 ^it^ 

«M&2 d£#tf£-r5o 3Wn*-*@S§1 at 

^jl- h 3£o^T«H2©(S^l^b|g5!cT-;& 

So 

[0 0 3 5] C©<fc5&*J&hLfeH6©[HS§CQt§i§r, 
l^ii*i#!EA3i:^>i;**Q7#»#-f3. 

t\ fsttRDc^^aE^ajsa^jEiiVr e f 2 

©Bi;b«iEtl^DfitJc-5££^fc*i*i.fc£, ffiirtRD^i 

nv^y^T^^Q 7 ©is«s§^aia-r stsii-st 

iStSSi:»jaM©tt^tfeS^3.-^ b 3£5Ii!f 3 
S-^^^f- KLED x x~LE 
D x ^(i^m^tTlgi&S tiZ CtCAj; 5 0 ra > 

a.(D7j — bVN* y ^^-r*©IS!ES 
kHtC, £«Ml!li&2d©i8mH«ffi£> £«Sltiag& 

2 d ufciM^sff a c t u—>a> 

[0 0 3 6] W±©£»S«©SilJBT?tt* W*-*|h!B5 

#HS£0!l©[I]ggT-fciu 3WN*-*[sIS&#i^i|g 
§§£WU ^oftk®S©*)ffli:^o-CVASo b*PU M 
Htt(@3§EAl, EA2Ctt*T^ — nW1b-*£ 
ffiJBbfc^Wt— aSV^tte»£©:3>/t— * 
@f&fc*£ffiflJbT*>*lt>&<<V, i2, 3, 4, 5©[il 
SST-J±. £ttXI3B& % Sgl©t^>^X* (Q2, Q 
4, Q 1 0) ©3l^* N ^-*ffl£i£^b;fcg*>»# 

;i/V>3L mSEJf^M&if, {1fl©Jfc<i©#U> I- ^•5>- 
[H]S&icJ;oTfltfi!^bT^>ijl^^. 5£S«tlSS§£flt/jK 
-fS h7>^^^C^W^-7Sim©h^>i'^^> 
JWCBCttMOSFET*, bT fcfilfc>&l->. 

[0 0 3 7] 12, 3, 5£&V>T, ^tft|§!& ( 2 
a, 2 b) ft«fiR-r«*St«CS 1 
f&j£ (V d ) tSjttf-BdfctUTV^S. b*>U %.m 
(2 a, 2 b) h (3, 3 a) ©jg 

«;i*©«flEfciSo££fia*»&ftS»-&, tttfESCSl 
©— «ttjwffigfilSjj!ltgjiKb-rt»AV , >. ^b-CE6t4b* 
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«bfeJI£»©*>©*if> ^©[SKWJdMflSefcSfcofc 

uTwb&nigsoasBtt, *i6i©sis^ib&^« 

H"C*fttt, S«Sx nitre fe*. 
[0 0 3 8] 

immwm *mw\z£2>&xmm&. 1 
io E&©ayjigg&fc:*fbT\ n>^*-^tag&*^ x ^s^e 

fc©*mHHtEE#-j£fc*e« «t a ttS^aEE^^Jffll b&# 

-h*tt, *««[EIKrt©j|POTaMPCJ:oT»e>nS5Sf« 
JK©i6^«gtfc.£-3T;£«M!§M&£ft3o c;t3>^ 
-*EII&fclU £tt%EI&©*lil?na£&. ^-©^Ssftle] 

s§a s gc5g bt iw^-r set # bj tg^-y^ u— > a >sm 

-y i»©iH*iai«E©-&tn»©* n bt «toT^««ia 
20 K©aM^4:#«3fc3-=«> hc^ttffl^se^b-rsc 

[0039] hftaa-rs«s6(±^ a 

Mffi©'; v:7;v©&«&K^i:gi*;&^£©i:;&5o 

^ *»3tey-f*-]»©IH*lRl«J3£«t:tt6o*isfto 

30 «HaK©«fl:K:J:oT»#S3te^*-l* 
©WffiffitfStfb bT *, 7-< — Y>i v tUM&tzZtiX 

m<z>m&mhirz>£\,^z£$>m<t£Zo tot, 

* s T-§, b**-t©«*tt*iE*/>»o$SfcKS"TJS* 

[HI] *%i©S«lt:S^ < ^WHJSffl 7d >y 

40 [12] ajK»HBic «t * jSWiae©* 1 ©HJ6^J©I1K 
H. 

[EI 3] #36lBfcJ:SjSlflTO©*2©il»tt©E» 

[0 4] *isifit«t5ja*riiii&©»3©sejii«©iaB 
1. 

[0 5] *^t«t?.^T[HlK©*4©^Sg^J©llES 

Ho 

[16] #»refc±3j^0»©*5©!!»0!©igi& 
Ho 

50 [17] tse*©— W©^T!HE&©[H]S&H. 
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1 : nw?— #E]E§ 1 a~ 1 c : n Wt— #[§]g§ 
2 : £*M[I]S& 2 a~ 2 d : 



(8) «f»2 0 0 1 - 2 1 5 9 1 3 
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A£nm®ffi (AttUtt) 3,3a: Mt3--<»J V 

CS1, C S 2 : Q 2 N Q 1 0 : h 

7>^X* (»10h5>S>;**) Q3, Qll 

~Qlm: h7>^^ (m2(Dh^ >i??.*) 
(V IN ) (V D ) 



[HI] 



[02] 



[03] 



(V») 




Dl 







j J ■ 


fl 


ZB7 7! 


7! !: 





fa 



CH4] 



[05] 



[16] 



(Vm) 




IV,m) 



r^2c 



^3 





[H7] 



(V, M ) 




[08] 

$p57^:::::jLED«; 



! ? i ' i ' r-3a 



R2 



* — <Rn 



(9) 
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7D> h^— scorns 

F*-A(##) 3K073 AA12 AA25 AA75 BA09 CG02 
CJ17 

5C080 AA07 BB03 CC07 DD20 DD30 
FF03 FF08 HH14 JJ03 KK52 
5F041 BB10 BB23 BB24 BB26 BB32 
5H730 AA02 AA14 AS02 BB14 DD02 
DD21 DD26 EE18 FD31 FF15 
FG01 



